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±IHISiiS|-{4. DPM (^\i'y<n^;U^f'i—h) 
[f»*« 6 1 St*« 1 ~ 5 <0 5 *> V >-ftUi6» 1 OJCIE* 

mm-r^xn (a) 
mic^n-tiiiM (b) 

(c) fc$r^i;trv^5r^:^iRp»:i:•r5)g?^^:^)S, 

■ iis*« 9 1 s»*a 7 xH: 8 ^momB^umicm^ 



(H*^ 1 0 ] fl*« 9 ie«<^)g?^fiK:^)S(v:*5V^T, 
±«3Xa (a) JC*5V>Ttt. ±IB*ai&JlXtt*«^J» 

1 1 1 il*^ 7 ~ 1 0 5 *)V'>-f )h,-6» 1 ojc 

±fEXS (c) X\t. ±mf^l<r>!ii}«ii^P>fiii^tL 

1 3 ] W*^ 1 2 E«oM}K^:^fttc*s v 

±ffiXS (c) -cri> igft*^8gro±EfSI«m 
%WmSiM^mm<D 5 *>v^-f 1 oSrJ^^i-* r t 

1 5 ] SS*fl 7 ~ 1 1 5 *,VN-f 1 olc 

1 6 1 it*^ 7 ~ 1 10 5 *.v^■f nd> 1 ^\z. 
±IEXg (c) T-tt, ±IB^10tl«!!i^b>i5Mi: U 

±E3fiRmStt. St£;b-C»irotiMi:m2<otiKi: 
1 8 1 1 7 ISife(0Mi»t^^Bf;:*5v> 
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[it*^ 2 0 1 it*5 1 9 i^«(OK}^fiK;&^5fe^-i3v^ 

IS*^ 2 1 1 Sl*^ 2 0 E«olB9l^^:&ffiC*v-> 

2 2 ] it*« 2 0 Xtt 2 1 IBi60K3^^^^ffi 
2 3 ] 2 0 Xfi 2 1 IB«©li[)^^*ffi 

[W*^2 4] n*3l2 0~2 3©5*>V''-ftb*»lO 

ife, 

[»*S2 5] SI*«2 1~2 3©5*)V^-fH*»lo 

^mmti&mi^wt LT, 3^>'y (O3 ) , ^mit^tn 
(H2 02 ) , -wtit^m (NO2 ) xv-K^bs^ 

(NO) ro9*)'>''i< t t<'>i**i'A»loS:ffiv>5ri:Sr 
[SI*iB2 7] »*3S2 0~2 30 5*)V>-f*t!J>lO 

[»*^ 2 8 ] SS*« 2 7 1E«©)BSgK^:^ffiJc*JV ^ 



[ffli*gi2 9i »*g^2o~2 3©5^>v^■f^^*»lo 

[tl*« 3 0 1 1 9 IB«olRjg^:^fei::*5V^ 

[»*^ 3 1 1 lt*55 3 0 fE«cD^J^fiK;&&lc*3V> 

3 2 ] 3 0 Xtt 3 1 SS«roBISJ|0fi8:^*fe 

±isb(Djmmmmxh^x. 

$*•ClS)|s|•wgSS^^J^itSlI!isf!8«S^J»»ei: ^ 
[000 1] 

[0002] 



-3- 



^fyX-WLOy'-^A^m±t^l^'^^\ DRAM (Dyna 
mic Random Access Memory) filft^^tl/^^SIfe^RS: 

[0 0 0 3] mx.\t. ^mnmiPct\.x\t. Ba-s 

r-Ti-O* (BST) . Pb-Zr-Ti-05g . 

(PZT) tj:i£ii^hi>o 

^m^Ltch(OXh^X. fi?lJ;itfS r -B i -O^ (S 
BO) . Sr-Ta-Nb~0^ (STN) 

[0 0 0 4] t^it)h. ±^(DMmmwum>Bmmt^ 

[0 0 0 5] ±iEcOBSTK^PZTK«^^«: 

cvDm\cx<^xM^-r^ma±. mPrtLxm^L^ 
KLxm^m^i-mcvum. h^\^^\t. si^^^^^^-c 

^i^tLX. Ba (DPM) 2 ^ S r (DPM) 2 . T 
i (O- i P r) 2 (DPM) 2 (rr-CDPM 



--7 0 Ot:S4<30Ma[J-*Df^$tt"C:fe»3. SS±-CKJS 
10 0 0 6] tj:i6^ Z<D^otJ:^W^^m^mt. 

[0 0 0 7] ifc. 3£¥. ^a^l^MOS (CMOS) h 

7:/v^;^^Srfflv^fcCMOSSLS io»{b;05jS*. 

SiSt^ttO .25m m/l/-/KDCMO SML S I 

^l:^i^rv^So MOS byyv^::^^^^*!. y-h. 

mmmt^^^-r^^ t\z^^xm%mmm^fix^ 

co»;&5^{kt. v«SE<Z):^t$;65^ft1-So MO 

s^^-f^. :i(DXb'^mmz.xox. v-7.-Y\y^v 

[0 0 0 8] ^<r>^. *ii<DMOS h7:/v^^^i^(- 
*5V>T, y-h«iii:m<^«8i^(y-^> KWv. S 
fi) h OPfl y - mSKd^^^^ \.X\±fl h *v ^cO;5mlJ 

(DCMOSSLS I {;:SEe^ti.SMOS yyy^y:^^\c 

-4MV/cm'CfcSo 8 M 

i LTtlJ^l OMV/cm;65£.g-efcSo b 

i(6»K<^TDDBl^:gi*^ic*5v>rt). io¥rafi«tt 

[0 0 0 9] 4^±(0 J; 9 ^^c^igiS&^i^ft^Sr^M ^iirS^ 

oo-900t:{;:*p|R-rsrfclcJ:!9. vy=i:^Sfi± 

lev- y 3 yg^{i:issr^g $ -^5 ^ V ^ 5 V ^t^^^mm\L^ 

^ h 7 y i^;^ co^^* -cJiiiiiM-rs ±r coT'p ir ;^ (0 
5 •^<0*ii5lta ^ PI S iS^t Li^) «rtT 5 ^ 

[0 0 10] ^fc. y-hife^8i^t»t. sgoife^ 
y-bmsicfi^igavy (poiy-s i) tm\i^h 
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[0 0 111 $blC, MOS b91^i?^^'£^^<^MOS 

v-^ -Cfo 5 D R AM^ * y -fe/UCfctt S ^ b l^-i^y - 
5. 

[0 0 12] 

J;5*CVDSi|sf<&fflvvfc4&-a-> #e>ttfc^«^IR'Pl- 

[ 0 0 131 si«t^^{-8 0 o'cei±©iSta««!! 

[0 0 141 Jiiis. r(Dj:5'ii:^:a-g-l4. ^»«^Kiaro 
[0 0 1 51 ±E5£5l5rofi«<^J:p{c, ^Kikfe 

1 0 0 1 6 1 4*1^. y = v**'^^ y =" 

\Z.^\^X\t. v'y =i^SS*5 8 0 0'C£Jl±OS5iHC(*l$ 



[0 0 17] -Z-Z-Xs m^<r>mi\'cmc^oX\%. eo 
ot:&iTcoffim-c^Sf^<t!ti!lti*tt«r*l-5 V y = ^^{b 

<, 1 o^m^:iTto«llK^k'i^*5^T^^^^•c^^fc (fp 

rtffi %^^S.ViPm%'^m CPM-79-36(1979) 

iifll^^) i©E:/3««-eH6 0 0'C£;TiJ:*3v>-c 
[0 0 181 ->y ayis^kKJ-f^x-cixy^v^ 

[0 0 191 *llW<o^l®@Wtt, fc5tiH<^f^Wc 

[0 0 2 01 %m^<r>%2(r>^m^s ^m--m.Wi>i 

[002 11 

[0 0 2 21 ro:^^^!:: * 9 ^ SlEl)fl£*sffiffilf-^^i^t> I- 
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[0 0 2 3] ±E^^K5*:^&l-^3V^T, ±E«c«ia^fe 
10 0 2 4] Ji|B»[«!;Sti:6S, 

[0 0 2 5] ±iaMi!?fro^«^'4^ ^<b**x(i^-B'/^ 

[0 0 2 6] ±iail!|SfA5DPM (f=lf/^n-</Up« 

[0 0 2 7] ±|B^ifeK!*:^ft(-*5V>T. ilESEtilfi^i: 

5Xm (b) fc. Jil2SfiSrMt-'CS«ro^fflS*&^ 



[00 2 9] r (o^fec J: > mmimmm^fiM 
&m'^x\tm!i^(ommi:i^'foz^tm^vx. % 

1 (D tiK A^ 6. 5 J^fiK U A5 b * ICiSA t i 

[0 0 3 01 ±ia^{Kl4. SB^XttSSS^t^^l-*''' 
T±SBlRl|s^€rSf«•^-5«fie&«■•t * %<0"!?*>5 w AW 

[0 0 3 1] ±iaxm (a) ±iaKi|B|-i: 

[0 0 3 21 =t<r>W^. ±EXS (a) ±ie*« 

^■ifiy.mwiStmmi^ts\t-^mt\.xv>vu {^y^ 

[0 0 3 3] ±l2Xm (a) "eil. ±ia^«i:l^ 

xzM.'mnniWr^^'tm'i-\-^\ 

[0 0 3 4] ±Exm (c) -C-(4. iiemiroifeSA^b 
*,^^•f tvA» 1 oSrJgfigtS ^ i:*5-et 5, 

■ [0 0 3 51 ±iaxs (c) -ett^ i^mMnmm 
mm, m^mm^^mfr) 5 *>v^t *va» 1 o^r?^ 

[0 0 3 6 1 b-Ctt^ fif!^«m 

is&u54im)S<o ? h'i^fi < 1 1 v^-f tLA> 1 -^m-f^ t> 

ET, MFMI SFET^oKJgXS(C?llffli-5^i:*5 

[0 0 3 7] ±ESffifc»-'^^ ^i^^^SS^fflV^5C:i: 
(CJ; ►) , ^ 1 wB8^fife;^ffiS:M I S F ET^oKigXS 

[0 0 3 8] ±IEXg (c) X\%. ±IBmiro!^W*^5> 

[0 0 3 9] *|g?B0H^S«^^E(*> ¥^f^Sfi«-t 
i:»2(0^Kt^lS^^*5®^^:^ ±Em2<7?^H^Sr 

[0 0 4 01 CWci 9 > iK£ttOitiv>Si^S«:®. -3 
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1 0 0 4 1 1 t ±mmmm t (om^ 

10 0 4 21 ^m<o^ 2 ro)«0fi£;^feflx SKiailftK^ 
[0 0 4 3] 8iEtb{*:*sj@ffi#<^^t 

-&(CliKSrJi0fi£-f 5 S "^ra t>^''^<• 

lO 0 4 41 (3 7 4^3) SAJiA^oia 

^mti22. 04MPa (2 17. 6atiD ) gA±(-(*j^ 

sfc*. 6 0 o'CKtT<73<sm-c->' y 3 yiJ^kK^J^iS-t- 

[0 0 4 51 ±IB5sSl(i{*fc tXS!iig«:^A/-ev^S<felltSr 
[0 0 4 61 i<om^. ±ieiSlb(*^il't, 



[0 0 4 71 ±Egc*aat)i t-cv'J 3:^S«rffl 

[0 0 4 81 bli. ±EK^kll*5J^^^tlfcSc«ia!^ 

[0 0 4 91 ±iH9f£iii«^i: tr, m*m^mm 

5. 

[0 0 5 01 ±.mmmmtLx. m^i-i^^-^^ 

(O3 ) . ilK^ii*^ (Ha ) . =.mtm (NO 
3) RUt-Sf-diS^ (NO) ©5V><i:<i:tv^i**i'*^ 

[005 11 U-C, m^tttm\cMx. 

xmi:ttsmm\'^i^t\ci'oxh. mt-^^y 

[0 0 5 21 ±SB^««r^.tf«J«t U-C, fifd^tfit^k* 

(0 0 5 31 ±mmt u-c. s^^*^tp!»R(^*nx 

[0 0 5 41 g^l:^^-t?v^5^R 

^fflv^, ±l^^!c«ia<^<^^®Jl^-^ ±E««ia«ii"^^«5 
[0 0 5 51 ±E»{*tb-c, ry 

[0 0 5 61 *fc. ilSSaSi^tl'-C'^'J^^S^ffl 

V>5^1C»4. ±ia«E«ia!»©^B5±i-tt->'!J=^^^<'^ 
[0 0 5 71 *|6?^<0KJ^fiScSe». s«±t-w«^s 

fiimi±^m\mmiMxm<omA^mm-ti> 
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100 581 rHCJ:t)> ±i^E©J:5<c»*t<''.cv^!fe 

(0 0 5 91 

(0 0 6 01 mynrnm) mi (a) ~ (d) 

(0 0 6 11 *-f^ m (a) lc^•rxelc*3v^•t. m 
^tf2|^»f^stR-c*>5pa<os iSffii i-ti-> ^^^^ 

(0 0 6 21 01 (b) iC^tXa-C, 

LXOlfi^/iS**] 5 0 0 n raO e^»M 1 3 ^J^^-f 5. 

(0 0 6 31 m (c) tc^-txs-e. e^?i 

flr;?f/»S)^ 1 0 0 n mOB S T»M 1 4 ^. 
(0 0 6 41 rw-C, BST»M14»4, ^i^^lkCV 

T, IgWg-CfcSBa (DPM) 2 . Sr (DPM) 
2 . T i (O- i P r) 2 (DPM) 2 *^ ^^^^^^ 
T H F (t' h 9 1 K n 7 7 V) ^iC^rix 

$-e:fc^{*^4 0 ot:~7 0 ot;#SoiaSii:WLfc 

5. Z.OimKi^')^ fi^»Ml 3JiiCBST»Kl4 

(0 0 6 51 wc, 01 (d) ic*-rxm(-*3v>r. a 

roja«*xK^l:^^©IS#JiJET c (*^3 1. 2^)J>. 

itmm^m:flPc (^7. 3 7MPa (^7 2. 8 
atm) Ul±l- »*»«-ei±. ms. lOMPa 
8 0atin ) ) mi-io iO*^iti-ett> '<yHr/H 51*1 

(0 0 6 61 r©^, ^y-fe/H 5 rtOafill-K^fc^ 

iiKoB#ffl«Tc (=3 1. 21C) ei±-e*>ntfJ:v>te 



tCSSV^Tttv loot;, 8. lOMPa (^^SOatin) 

t -c, B s T»K 1 4 '^(D^mit^^&^vm-t^^ t 

(0 0 6 71 *<Oife*, BST»Ml4<75KmW5 3 0 

( 0 0 6 8 1 0 2 ri, XS(!^li^^^*^<^<^«S^*^ 

r V > 5„ aSASB5#aST c ■C'E;^!55B|^J1;(] p c ro* 
(Tc, Pc) dSffi#jSit?S)5, iafl[A5ffil?-m*TcUl 
±-eJE**Sffii|LJE:^P c £)lJi<0«ill*5i@lS#^^Rcp-C 

(0 0 6 91 113(1. 4 0'c oTc) (Dm~mtm 

a-CfcS. iai0(C33V>-C, SIttttE* (MP a) S:^ 

U (mg/NL) ^^b-CV^^„ fcfc 

U XS?{bK^C02 WlNLfcd, 0. IMPa (1 
bar), 2 0'ClC*5Jt51 0 00 cm=' ©^K^bK^lt 

(fifitti. 7 8g) ^«b-cv^5. i^l§(-*-tJ;5 
^P c ic*j»t*jg««^ 1 0 om±i^^< ^i^^tii 

(0 0 7 01 ;^^aij^tii-*3>'^tit> mmm<^~^ 

[0 0 7 11 ;$:*lfeMl-*5V>-Cli. SS^iiftS) 

tlH:, (Si#®«Tc :ft3 74. 3"^ BSl^E^JP 
c :ii!S)2 2. 0 4MPa («2 1 7. 6Btm ) ) SrffiV^ 
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10 0 7 21 ^blC, i®SI!L}|£l(,($XH3iBlf-i«»«^ 

10 0 7 31 tfc. ^mmmo^ijmt. ^mmm 

% 0 7 41 « 2 (0*»1i) J^ctc. B 2 ro^J^flS 

[0 0 7 51 04 tt, ^2<0*fi6J^fil-*5':f5SS#»E 
[ 0 0 7 6 1 El 4 ic^-r J: 5 li. Sill^fi!J«Slwtt> * 

*5V>-CH:, S i S«1 1 «0-tf- 0 0 nm«)ig 

i LX©)¥?f*Si!^) 5 0 0 nmOi^mm 1 3 t i^^^ 

10 0 7 71 -^y-fe/n 7 iriSISI^iii£»)<*^SK 
&5-K1li^igSr#^i^5fc*'^'^^'^2 0f:, -Kit 

% 0 7 81 m&^timm2 1 ■#y'<2 0 twi 

(3 1. 2^) £A±l^. 
(=7. 3 7MPa (*5 7 2. 8atm) El±(-l- 
X ^y-fe/H 7(Ctti^-r5fc*(^ieffi^*^'i'^-^^'^ 

(0 0 7 91 ^Kft«&Sia2 3f±. miS.±rM^iT^^ 

BSTumm^-t^mxh^B^ (dpm) 2. s 

r (DPM),. Ti (O-iPr). (DPM)aSr 

1 0 0 8 0 1 ^RSSftiJiaS* 2 2 tt, ?t«IE;^^«3S 
112 1RU'^R**&^I12 3 tB'St'ffLXm^i^-^ 

13») ggttjK^g2 3*>e.«iafe**i'*B<*^^<** 



[ 0 0 8 1 1 ^: U-C, BlTromJ^-eB S T»Kl 4 (d3 
B S TS»K 1 4 I'^K^^k^tl'^IS^* ^ 

sss«iSJffl|^*2 2^c^3v^-c. affli;f3isfiJB 
■;5 - - x\i. mmmmrMitm'?\^isi'-i^^ « 

(°DPM) Sr (DPM) Ti (O-iPr) 
3 (DPM) 3 O»K*i#*0. l^^v/'Ji'b/l'®* 

[0 0 8 21 '^■y-fe/H 7rtlcKV>-CH:> SP«i«l«<** 
«i|Bf^l8lcJ;?). S;Ki45 6 5 0tMcili'J«iSiT'5o 
X jgSSKSJWKfi 2 2 i>-hm ^ ii^m^M^^ 
-T?fc5Ba (DPM) Sr (DPM) 3. Ti (O 

-iPr) 2 (DPM) ^mm^n-z^ Qmmi 
jv-cvK BSTiiigi 4tmmm^<^~^^^^*^^ 

x.-mfALX^'^^tKi:»). BST»IKl4<Dr#^lt 
L BST!¥IS1 4>flc(4(ii:A/^^SAt'Sv\ ri^ 

[ 0 0 8 3 1 B S TSJM 1 4 (DJ^fi£f4. *nfi«l« 

^^,.^^_;W^CVD^«i'S<''C>''S» 
[00841 * Wt®<^B S THK 1 4 SrJ^fiiti-Sfc 
»<DBa (DPM),. sr (DPM),. Ti (O- 

iPr) (DPM) 2 (75r:i:<. W)^)«l-ffi''^2>=S 

-^m«lEro'>/iV>B s TKIrJgfiifrS r i:ds-et 5. 
[0 0 8 51 *^lfiJ^«eiC*3V>-C(4. ®Eg#»(*fc 

(^^SST c : 3 7 4. mmtiP c : 2 

2. 0 4MPa (2 17. 6atn, ) ) «rfflv>2>r id^-C 

^[0 0 8 61 5 blC. jlS^at«l«^XI43SS?^Jit«l«^ 
[0 0 8 71 *^lS5^fi(^*5V>T(i. Il=£r3^fi!l-r 
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?>ft}if>(Dmi:B a (DPM) 2 » Sr (DPM) 2 » 

Ti (0-iPr)2 {DPU) 2 ^^^^'^^^ ^^"^^ 

[0 0 8 8] :^ffi^JSXJt^«^JS«lf*«rfflVN 

1 0 0 8 9 1 /c^:}b\ ^mmmm\t. b s xjiK^rji^fiK-r 

^fcJ??(^S)|Sf i^m^m -Cfo^Ba (DPM) 2 » S 
r (DPM) 2 » Ti (O-i Pr) 2 (DPM) 2 

[0 0 9 0] (M 3 (O^ffijg^) SSII^Xtt^Bg 

irmsommmmi^o^^xmm'r^o ms (a) - 

( d ) RXim 6 ( a ) ( c ) J^. *SIJS?^ffi'^¥*(*: 

10 0 9 1] :*T> 115 (a) {C;^i-Xm^C^3V^T. p 
m(OS iStR2 4(D±lC, LOCOSj£lCJ;«5. ffittffl 

J: . s i sffi 2 4 (Dis&mm^m^mmim<om^ 

(CLtV^flS0JfflIfflaAS2 7d5^^^nSo *:/^> Si 
SS2 4rt(7)^^3^||fflitelgl]K2 SlC^-r^^WcH. 

y/j; ^(D p Mo^*i6*/3&5 K-y $ixT*§^^^/^ 
[0 0 9 2] fcfcL. >f-V^mmt\.X\t. i^V=^y 

mitm 2 8 X icf^;ir . u =i ^mti^y y =^ ^b^s 

CVDfe, MOCVDS (^lCD^»?l^^-eia^L 

[0 0 9 3] ^SicJ. *^Jg?i^ffi{c:^l/>Tfl. n^-t^/V 
C MO Sx^^>r:J^ 121*3 V^TH. p^^^/umuOS 
i^7s^^m^t^»^\^^^ pM<OS iSfi2 4rttC, 



>^aA, n^^::ii/HI5^ffl(0nS^Jffi«?O^:^>'aA*^ 

[0 0 9 4] scic, 0 5 (b) ^c^"rxe^ci3v^•r, s 

1 Ste 2 4 Sr^y-fe/i^S 7 rt(^*f^1Sf+*^^'& 3 8 

t). s iS«2 4(7)^aa;6*^JS6 5 ot:(;:^^J^&^n^o 
[0 0 9 51 12 5 (b) {Ctlia^$lxTV>4V> 

mwi:m'r^it^(^m^tLx. mmmw}W(ow; 
}h<Dm%^^^w.tt^WL\ifhfix\^^o ^mw^M(om 

W-m ^m^^^^PcXh^Y (DPM) 3 , Mn (D 

PM) 2 ^^n^^^^)«i"^2oco^s^^x.rv^;5o 

[0 0 9 6] Ur . J^T^^Bl^-e YMOSH^ 29x0 

■&3 8ici:^, SSjji5 6 5 0t:icS'J»^nSo ^tr. 

(DPM) 3 . Mn (DPM) 2 J^^f^^^^l^. ®?{b»J^ 

2 9x^5Jg^$tl^o ^NpIC. ?l^^^ttTV><YMO» 

m ^ i^tm^m^%<r>zMimmbm^'fmi\-x\i^ 

|g2 9 x(plCj*t5^:A/JfilAU*V\ wHf*> ±^tOj: 
51c:, YMO»m2 9 x?l^^<^i^S-t*^^^t^^JK^^^: 

[0 0 9 7] rc-e. mm\ mmmmw) h\.x 

mm (02 ) . irvi^ (03 ) , mmt^M (n^ 
o) , mkiti^m (H2 02 ) , zMitmm (no 
2 ) , -mtmrn (NO) ?s^*5fo^). zfih<Dmw:(o 

[0 0 9 8] ^fc, YMOai^2 9 x<7)?i^^li, Sfl^ 

«i^t^5|s|-fe3 8tcj:«9 6 5 0t:{c:$iJiSi^^tbfcS iSffi 

- ;w K !^ - /v^a C V D ^ e <i: /j: o r V ^ ^ o 
[0 0 9 9] Z.(DX^\:i. YMO?ilg2 9xSr?i^^*fS 

fc4?)^DY (DPM) 3 , Mn (DPM) 2 ^^-^<^ ^ 
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[0 10 0] ^<D^. us (c) ^c^1-xs^-i5v^-c. 

i^})^ym3 0x^mmu poc I3 /J^ifiSrfflv^fc@ 

fflSttfcfetcJ:?), jjfiji/yayjgsox't'lcio^^cm 
[0 10 1] ^^ic, 1^5 (d) ^;l^1-xS^c:^QV^T. y 

>^ b ;^ ^ «c i o r s V V ^««ccD^/ y n 
{[:^2 8 xt^^^nr. y-b«i^3 0(DT*•^-^- 
.^^fe3i^J^28^n^^^fl5^>;^^5^^t^So tt.x. 

K{b^tT*oT. S iS3E2 4<D5*>BfflbTV^SSffi 
SP5^i:. 'y-bmiS3 0(O^Sgl55>^^i^^b^-^T. *6 

So fcfcu Els (d) {c^-rxg-c. i/])^ymitm 
2 8 X i>T*5 < r 1 1 wtB-efe So 
[0 10 2] ^6 (a) lc^i-xe^-*3v^T. y 

[0 10 3] wc. He (b) (c^i-xe^cjov^T> m 
mmmms2^mmi'. m^(Dy:thvyvyy^tv 

mw^^M 3 1 i;ieji*i-s =^y^^ V t^-/^ 3 3 SrJ^^-t 
So 06 (b) ^l^icfiy-:^ • vu^y^mtfj: 
SnMfef:l3 i±<7)=iyi$':i^ h/j^-zi-s 3(^^;65lgi^ 

$*iTv^s?!i^ gi6 (b) KTT^twi^tmwmm^^ 

V>T. S^je)&llg3 2SrSiib-C>/-b«ffi3 0±lcPJ 
[0 10 4] 1^6 (c) ^C^1-XSlC*3V^T. C 

ri^?:ffiJ53iA/-C^y:^^^r>'7'7i/3 4^Ji^fi&L. ^ 
^v^r;?^x:/7'7^3 4^u^sra^^3 2 0± 

tC, m^tms 0 0 nm(Dr/l^^^y^^^Mf^ (Cu 

by yi/7:7>i'^ K^><^y^^^i5^^ffi^''^-^^^^' 

Ty^^:=^^7i^^aj^3 5^?g 



*S^ffi<»SlK3 6 <^?g^U. ^S«S!K{-^^7'>< >' 

[0 10 5] r(7)i;5*Mi sS^^ftSISJl. 3Si^« 
ftl 2 9 cDSS^S»(^fR] t <^ ^'SriiSPSt S r ^ d 
MI SFETt bT«lf^-rS^(OC#V^fiSmffi:65 

spj^l-srir^os-etSo 

[0 10 6] :^mmrM(Dm&.mm(Dr.mim 

9ISftmS:?e^"rSr^d5-CtSo ^tr. 

[0 10 7] ^fc. t^i&5t^<?Dr:^<s«^ii5?a(^»3^u^c? 

S« 2 4 haiS3 0 V-'fLlt^V&^Oil^ 

[0 10 8] *^teff^ffilc:}oV>r{i. S iS«2 

4±<75^/y 3yK{b]S2 8 xS:«^Kflii*l-<fct)fl^^b/c 

m^-rsm4o^jfe?^ffic^w^<. vy=3vs?^[:^ 

2 8 x^t>^BB#JK^Xf«Bft#<^ffi<^*^t-<tS^>'!^ 

3 y<OKftS;S«rfiJffl UTJi^fiK-r S i: t So 

[0 10 9] ;2^llffiJl^ffilcib^v^rf^. m&^&}Wt L 

Tt>^^^t:'&^Sr^S?-rS^ie:65iSv>ifeH"Cfctltf. ^ 
^ft'&ftiSrSf^-rSifcfeOjeffilfacfiiW^^: urfflVNS:: 

{S#?aST c : 3 7 4. 3^> &^BtlP c : 2 
2. 0 4MPa (2 17. 6atm ) ) SrfflV>S w t JD^-C 

tSo 

[0 110] m^^^W}i^x\tm^^MW)W' 

y-/v, ::^->^i?y*^S:iSAi-S^. ?a«^E;^*ff=l- 
[0 1 1 1] WSI^JSXtl*S^M4gf*4rfflv>S 

So 

[0 112] **J. *SIJlJ^ffi«:> S»#1^ffit>U<tt 
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om (^JS«l« X-fc5Y (DPM) 3 , Mn (DP 

fcmit^^^mMt^mmtLxhmm^^x. cv 

i~^mm^mm^i^w^x\tm&^^m\^^n lt c v d 
[0 113] i^it. :^mmmm\^^^^x\t. mij^m- 

6fc}^om'^iY (DPM) 3 , Mn (DPM) ^ 

fzf)\ fl&(7)^^^Jax^^^«^M^§ft^^fflv^fcMocv 

10 114] ^Jx.«. Wa^JiK^ LTJiMn (DP 

NH3 to&^ii^tiHomyz'&^no^^Erv. 

Sr®EI#^^^t>U<f^Mffi^i^^{-tr. Mn (DP 
M) 2 ^Stei-^slTU- 5^«lbTMnK^Ji^^1'5wi: 
i^s-Ct^So mSrfJJfflL'T> m:t\m6 (c) (c^^M 

F I SFET^ii^coMl s hyi^^y:^^(D^-h®W 

[0 115] ^e^ic. *^^6?gS{c;^ov^T^l. y-hte 

[0 116] tfc. :^mmrM(Dy-vmm.m2stm. 
mmt^M2 9t(Dm\cmwm^ir&^^x. mfmi s 
FET^if^u. zti^^mmi^^^vmi'tLx^^^ 

§rtt>-c^5o Pt, I r 

[0 117] {^^(Dmmmm) mi (a) - (a) r 
xj^ms (a) - (c) ^mm(Dm4<Dmmi^mK^ 

[0 118] -^-f. m7 (a) ^c^1-x^^cjo^/^-c. p 

•5o Vyyi^^^(7)L^\f^U^U"M^^fc^ 
tC. S igK5 1 ^iC3j<n^/^<if(7)pS^^^^:^V«r 

SSBf+ao««t;i L t v^liftiJtaiiffliiAS 6 1 

-^fc. S iS«5 lrtcD^^5^ilffiJfel^]g5 2fC 



pi^Ji/i'SrJi^^-rSil^t^fe^o 

[0 119] *^li6^^l-*5V>Tll. n^^^>'W 

^5, CMOS7^/W;^lC*3V>r«:. p^^^/W§[MOS 

pScos iSS5 Irttc, 

L^v^^i»J^s^ffl<^nM^i^«fe (y>', t^^^if) 

y^A, n!>:i:/l^^ffl<7)nS[:f^iisfii»0>r:^yaA«^ 

[0 1 2 01 127 (b) ^::^•rxg^;l^v^T. S 
iS«5 1 ^-<:yiryW7 0f^(?5J[jPfS^«f^#^Jisf-&7 1 

(ii^j50. 6 5MPa), 7 0 OX:n&\^WiPihtl^B 

[0 1 2 1] iii9f*> :^mm^mK:id\,^xmmm^n 

7 0Jt. :t-':/y7 5\H\^^S:^tiX^^ . -<y'tJi^7 
o±i^^imx^^tth\^. 0 7 (b) i::^1-*o^ 

«#ti^3|sf'&7 i\cxoxmm<D^^mmx^^xo\c 

rMmm^^i^'t^fzib(0:^^y-<7 7 t. 7}?y-^(D7 
7<DmQm\C^^-fhflfzmm^7 SRX^ni&m7 9t. 

mi^yf^yys 0 tt^^^^^htixi^^^o t^tz. mt^^^y-f ^ 

W)i^^^i^^^yyso\zm^72<t^^ (^«l^^) Sr^ 
u r^^e)(^sftSJ^*:«^*, r.mitmt&^^'^x-<y 

-fe/V7 0rtir2l*&^^>i:5t-«l^*HTv>Sp fiP 

}^&^^rz^<Di^n • «fm§§8 1 • ^m^s i 
±i^i:m&onBi^m\cmm^^fzi^<o^B^Mm^s 2 

[0 12 2] r(7)^B^ffiv^^:. -<>;/-t;i-7 OF^SrSlffi 
#i^t^<^7K7 2lwJ:or^fc1-o 
#MS«:JKl3 7 4t:-efc!9. 7K<^[S#ffi*ri«2 2. 0 
4MPa (2 17. 6atm ) Xh^o 
X\t. ^y'^/1^7 0\^(O^i)^4 0 0'X:X!£M*^m2 
5. SSMPa (ij2 5 0atiD) tVX\f'^^<DX. 
-feyw7 Ort(07K^^^'Cj@!S^4^ffit^Jrorv^5o 

t). iij2(c^i-i^ffi|gi(c:jov^-c, m&tm^mL&r 
±xmM^&n^ti p c £k±<D^m, 19 jeaj?-fii«E 
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[0 12 3] S im^5 l(D^^(D^i:^h\^'0i 

\cx^x. s iSts5 i(Dm«^®j»"r5rird5-et 

[0 12 4] *?j3 04>ra. S iS«5 lSr)@ia# 

:K^(7)7k7 2tc«S4$^^i:> S iSteS l(D^EgS5> 

ti/5o 

[0 12 5] ^(^m. 0 7 (c) lC^-rxSl-:i3VNT> 
S iSfiS 1 Sr^^'-t/V? Of^d^f>ftO ffl-fo 

[0 12 6] m^. 117 (d) ^c^i-xel;l*3v^T. U 

BCVVm^^^^\ SK±l-i?^^^3 3 0 nm<0?Ky 

i/y =ivig^ii^u. poc I3 /<^^^^v^fcHffit£» 
ffiic J; 19 . y y =3 1 0 2° c m'^ssoiss 

Scoy ySrtetS:b. ^iiL:^ii5iS*nS^y v-y riy^r 

i^aiSn^jj^y ^>y =^^KSr^^i5^--:^i5^t. 
[0 12 71 ^(ow. m=!^mmmm^2\^ii^xm 

t>iix\i^fi:\^n^(0\/'^) ^ymt"^^ 3 xt^. 

m(r>:n>yi^:y^0kwx\t. mi (d) ic:^-rrrt<ia^* 

»5 3^?^^^g|55><7)^ja^^^tlSo -^wT*. SS. S 
feSr^5^ir;W7 Ortic^at-C. S i 5 1 «rj@ffilf 

^U>ig^;65j>;5, fcSU 07 (d) lc^-rxS"C. 

^/y ^vmtm^ 3 x^flc^sur*3< r ^twtS'^fo 

[01 2 8] ^y i/y 

nA^x^fi: 0 mm\L\^'^^xmwim'cM^j&^ l 5 s 

[0 12 9] gClC, HIS (a) (C^-rxm{C:JoV^T. ^ 

^ 5 4 su^^i^f^aiffiS^ffcK 5 2 ^ ur 

[0 13 0] iJctC, 1^18 (b) {C^-rXgtCioV^T. S 
fi±lcl?;^;i5«?1 8 0 0 nm(Oi/y =3 v»{t:K*^?5 45S 



M&til 6 3 \z3\Wr^ -=^1/^^ y 5 6 SrJi^^i- 
5o 'tis. 08 (b) tfict^y-;^ • Kv-<v««c^* 

1/^^/55, 0 8 (b) \z7Yr^wmh\m<JM'm^^ 

\^X. lP^*fe)&K5 5S::giiUTy-bmffi5 4±t;:SfJ 
[0 13 1] 08(c) ^C:^'tXS(C*3V^r, c 

j?:;^f;&5^8 0 0 nmCOT/U'^^^'A'g'^^]^ (Cu 
tm^fi^f^ 6 0 0 n mc??7'7 X'r^>fl:]KJ&*?>*S*E^ 

[0 13 2] :^mmmm(om&^^m(D7i<.i:m^\^t:m 

«ffi5 4rtlc:K->^U:/t^»fiife05>*^^li (^*iB«i:/a 

n-/ bf^ic:*5^t^^^bo^<;5/^$v^g^fMo:^^^^7' 

tuyiiMOS Vy'yi^:!^^i:'^^ir^:itt^x^^o 
[0 13 3] t^^. m'^\^^^x\tmm^mwx\t'^^ 

[0 13 4] $ :^mm^m\^^^^x\t^^mm(o 
m\:^nt^o:^mco\^^xmmLfz,fiK ®Ei#i^«<^r 

[O13 5]*fCv07 {b) {CTT^i-^mX. i^})=^y 
mitm^ 3 xSr?l^^b^«> -<>;/-fe/U7 Od^?)j@IS#<fe 

lcJ:orJifcL. y-bK^l:K^fiteJ^*^«<^^^^J^^ 
l^:Stt$-fr$:i^(-<J:*). i/y 3:^K^l:K5 3 x«ri/y 

[0 13 6] i^tz.. ifnmwm\c^^^x\%. mi s b7 
i^^jy^^(D^- vmm^im^^m(r>ii^^mm\.xm 
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±,m<Dijm\z^ox^^^iiiti&^itm$:m^^^ 

[0 13 7] Z.<DUl S^^y<i^^\C\t. 

mi:^^i'6^tf)^x^^o hi^yf'm(OMis 
^^/^i^^i^^i-^^-^. i^^<omkitm\cio\^x\^ 

<. *^o. mtRJ&\cXoXm^^tifz:^:^ii^>V\^y'^ 
10 13 8] ^(Of^. DRAM;^^P-fe/KD;^ hU— 

vo^^u^mitLxm&BBm^^^i'^^'^ 
fijfejgkig (-jl9:{cnoNoiKd5fflv^?>tu^) 

[0 1 3 9] ill 0 (a) - (d) i^^j^i^mtm 

[0140] HIO (a) \Z7rs^XU(Omc. S i 

Jg^M^tC nS^^^^/^-lOS^. ^«cRiDeiBO±ft^ 
^i;n i/y iJ^^^SRlogcCONf^-Y^t^/l^S h 7 V'^^:^ 

[0 14 1] ^tr. 1^1 0 (a) ic^i-xet^. '>y 
1 0 8,^l(02Kyi/'y =^:/Kl 0 9, 



0 8, ^IcOT^y i/y =i>'Kl 0 9XU^ONKl i o a 

[0 14 2] -tb-C. Ell 0 (b) XZ.^'flMX. 09 
lc^-rKS<Z)-<5'ir/v7 0rt(cSffi«rK*ur. -f-Clc 

iftp>^L/c¥ni (1^7 (b) l;l/7^•rxs^-ov^Tl5^^bfc 

ItSON^l 1 0 a(D»®fcK^l:$nrONOlKl 1 0 

[0 14 3] 010 (c) ic^-rxer\ cvd 
->y ^ly^i 1 5^?^^-r6o 

[0 14 4] jJclC, lai 0 (d) lC:^-tXaX% yic\^ 
^^y^^Rmemol;i*3lt^^2C07}f y v/y y 

Ml 15, i^iojte^jgi 1 o&i/Bi(OJKy vy =iy 

Jgl 0 9«rflSft''^^-:=^^^l-'r. *J«i>5^-hSffil 1 

7, nmmmmx 1 8&D^??ffiy-h«iii 1 9?^^^ 
/^^^#^te^^yt^^^<^«®^^^^?^^^•^^o -^r^^ 

S"J(07:t (lll^i^f) K 

2co^y vy ^y^i 1 5^/^°^-:=•v^ur. nv^y 
iJ^^^oy-b«;iii 2 i^?i^^-r^o 
[0 14 5] -f Ji:b^>. j@ffi#^^ffi(07K>i^<©K<k:tt«fe 

^^^Lht^xi^, ^(r>%tn^nm^. mm^%<oi!^ 
f$,}i<mmmm^^ncnn\^x. mmncW!c\^xm& 

[0 14 6] ^fc. B4cD^^s?i^®^c*5v^r^l. ^^y 

v^ifs y ^> y n y ;S ^<^^«{*:SrK<k-r 5 C h (cov ^r 

[0147] (i^ 4 

-»i<D^?^ji^il- 

m4^o^^s?gffii-:^3v^r^l. j@is#i^ffi(^7K7 2 4^(cfpi 

Wl^^^Wkh\.X^(r>^\cii^U}l^m^\.Xh^ 
[0 14 8] *^lfe?gli<O07 (b) iC^-tXg 
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lc*i«F tb, p H 3^)S/J^ ^ V > ^ J5 b t tj: 

[0 1 4 91 gll 411, Si -Hg O^cOKfbilTcS^S 
(Redox) cOJKT^^^i/^/W-pH^PIBISlT^fcSo 

(oa{blc*fi-Ss i O2 , H2 s i O3 ^■^<?:)-f;t>"T? 

fc^HS i O3", S i O3"" t<D^mikM(Dmtf)^t>f)^ 
@it:(DS i O2 X\tH2 S i O3 t^^^VX^&L-^t 
«E) "Ctl. HS i O3-, S i O3- ;dS^^UT#«U^ 

[0 15 0] Ltzt^^x. mm^m^^^w 
wtm (02 ) , (03 ) , i&mtm (H2 

02 ) , mmmm (n^ o) , -m\:^m (no , 

[0 15 11 *fc. MBg^^^^3iLJtffiS#i^^<^^^^ 
•cms, JE;^i(0^ft^Sr3iS:ii5^t^:ii:{-<i:'9. SiS 

m<o±\cf^^^<oi/ y 3 >'K{kig (o* r) tKSK) Srjg 

[0 15 21 *fc. SB6^i^ffiXftffiffi»iK^<^«ft»<* 
tc. ;^7y!^A (K) , -rhV^J^^ (Na) . iifV^y^h. 
(Ca) ^(DT/V-:*; y^M^:ty^®a:^^n1-S- 

[0 15 3] ^yt, ±i^coJ:5J-. ®BI**tffi^^*l- 

X. )^3 0MPaiK±c?5i£;^t'S?{l:]K^?^^bfcv^»^ 

■jmx\%^ S i SffiS 1 SrS^-rSTcS-t?*^ S i Sr-& 



tf«js (s ) ^mLmM<r>i!^fi}i(om 

^^(0^\z.^%^x^<^}ii^'^^'^\^^\ 7K^i(;:#<o 

s i iM^^\m^x^fii<fihiths s i sfi-^i^y 

[0 15 41 -m2co^?i??l^^- 
%^(0%Wm\^^^^X\t^ t^^i^gg^^aSTci^i'C 
P c |^±-C$)^j®B6#^^RcpC07KS:ffl 
V^fcd5> ?afl[d5|ai#m*Tc£il±-eEE;^j;!i5BI#E>?Pc 

J; ^) t^^iSv^lSffl. Xf^iE;'JJ5sei^JE:ti P c S^XkrQU 

Rpcp (o-^^ry^^r, g^«:^«rfflv^rt> (m 

f^:t^fl^^^^^^^^\^WR^^^tt-X^. ^^%W& 

%}imk<ry^^^%n^^ t.ht^x^ 5o 
[0 15 5] ^/c. *5g5^#^tis i^T<7?J:5?'<^^^Ji>^ 

(01561 ±E» 4 (^^nji^flKD^ 1 (ommmc-^ 

tK :t i - ^ o r ^ :y ^ >- ^ n S ^ V N 5 w 

[0 15 7] [HI lit. XW^ (K.S.Pitzer,J.Phys.Che 
m., 86. 4704 (1982) ) tC|^m$n-CV^§^^feo'C. BE 

SSMPa J:?) t>/hS^iffi:tJ«l 5MPa, lOMPa 

tt. ^la^5J:^t•cv^o■c3 4 ot:#3fi(©festaa[ic?^jr 

5^ log Kw ;65*^-l 2;6^b*^-2 4fC{6:TUT:^'9. 
BM^IOMP a(Dmc\t. ^ag;6S±#U-CV^oT3 1 

ot:^t3fi(?5fe5^asic/^s^, log t>^ffy-i id»e> 

*^-2 7lCfi:TtTV^5, ;!K(^8S»1Itt3 7 4^-Cfe6 
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5MP a-c^aS^o^K^MSa 7 4t:eA±t?*>5i£ffilf« 
[0 15 81 

[0 1 5 9l 01 2t:i. S iSSSrJE;^/! OMPa, 2 
5MP aX. ^aS4 0 0t:(O7KiC6 Om i n(DW\^hL 

fcs i m&om^m^^:^^^ vMa^. s i 02 
[0 16 0] :i(Dx.^^^^mt^h. m^^m^x\t^i 

< . JEM*^&^Btl P c i^T-^^a* :6>ffi^?aST c ^± 

[0 16 1] m^. z(D^^i:^Si^x<mmi'^ftM^ 

$ b $ ttS r t tc J: e 31 :/«:(Hliir-< < . 

^i64 0 0t:mStCj!jP^Lfc7K^l OMPa, 15MP 

7i^^mx,\mm^:^ti:^x':f^-Lx-'%\zmm\^xt^ 

[0 16 2] -^3co^?i^?g^- 

[016311113 (a) ~(d) ft. ^4<^lllS?gffi 
[0 1 6 41 01 3 (a) tC^i-XgCOtSJC. /NV^y 

^;^;(f7^(-J:f9^t^^ti.^:«f7;^S«l 3 lo±lc. 



2 a, 1 3 2 bS^^:i^^i^fl^^tr*3<o ^bT. CO 
^mi^MiS2a, 1 3 2 b;55fl0^$nTv>5;^^:^S 
;Kl3 1^#:?r. [EI9{^:^-ri^g«^c7)^^;^'fe/^7 Ortic 

is:fi-r^o -r-^i-iJ^^^b^c^Ni (0 7 (b) Id 
13 2a, 132b (Dmrnii^it^n 

X. K^ki^y 3yd^e>«5y-bJf6igt]Kl 3 3;&5?g^$ 

[0 16 5] nil 3 (b) ic^i-xg-c. ^yir 
/1-7 0;&>ib;^7;^£Sl 3 l^©!9fflt. >>^-hteSK 

13 3(7)5*>^^ftSl 3 2 a, 1 3 2 h <0^^mci^L 

hWM 13 4a. 134b ^iiX^tlB^lT^o ^ h 

n'^^^/VSTFT?^^««Rn<0±«r«5 :7:t b 
Ui^T. V^T.^ 13 5 ^JI^^L. Vir V l^v^^ b-^^^iJ^ 
13 5:S.rJ^y-b^1^1 3 4b^-7;^^<lrLT. pM^ 
i^ifeZ-CfeS^n Wi^e-^- (B+) $r^««^Sl3 2brt 
l;::aA ¥»flcS 132b©5'by-hm«134b 

(0[^«iiicfi[g-r5^«{c pMtt»s 1 3 6 ^?g^i-^o 

[0 16 6] »ctc, 013 (c) ic^-rxg-e. P^-^ 
^/paTFT?l^^^i«cRp<^±*S5:7;t hi^v?;^ h-^ 

y-hmiil 3 4 a^'v;^:^^LT. nM^*ifife-efoS 
yW:ty (P+) ^H^^^^Sl 3 2 articaAUT. 

1 3 2 a O 5 "^y— hSffi 13 4a OiWWJtC^ 
e^^M^I-nSitmSl 3 8SrJF^fi^-r5o 

[0 16 7] 013 (d) ic^-rxg-e, SS± 

tCK^kv'y ^^^-^i^'bJfeSSraifeg^^l 4 0t. «-TFT 
[0 16 8] t^*0?grB/^^/WC^Jt^tl.6TFT{C^o 

v^T. f^^^bj^^Sffl-rsi-ft. 1 0 0 0t:i;iB;t5iiS 
fco 6 0 0t:£JlT<^lg;M>^c2ir;^&^fflf 5S« 
4 5 ot:£JiT<^mat?fSiSg^t:^^?^fi8;'r^ft^et**^c^ 

[0 16 9] *WC:»U 4 50 

t:j^To^«T% y y ymcm\:. x.xm'c^ y 

hfi^v-y imm.^'^m' ^^bt'^x^^(r>x. 
nfc{t^ttoii5v^y-h»sii^^*-rsTFT^. ^ffi 
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[0 1 701 

[0 17 1] S/S 

Loo, ^m^l^ t h if ^iiASJ^-Cv^* v>KSrffii**X 
[0172] im!^<o% 2 <Dm?l?^*fetc J: e . iffiSi 

^: J^j: < ISSr?i?^-t- 5 :i i: ^^^1^ i: 
[0 17 3] :*:3^5^co^?i^^Kg{cJ:ntf> 

• [lai] (a) - (d) 1^. :^W^(0^l<Dm^Mm\C 
[Iii4l i^2<o^JSJi^ffil-*5Jt-5i@»#8fc»<**'C(0» 

[lasi (a) - (d) m3<omimm(D^mm 



[1261 (a) - (c) fl. »3(7)^jffi?i^^<?5*^{^^ 

[117] (a) - (d) ft. B4(^^Jte0^l-*3ttS¥^ 

XSSr:^-r»fffigl"C*>5o 
[08] (a) - (c) fl. ^4<;)^JS?g^f-*5*tS^ 

3i^«B&Wi-^1-«P5>»f®ll!'Cfc So 
[0101 (a) (d) fl> »4(0^*?gffiSrWfflL 

[0111 m^(o'mMm<D^2(Dm^Mmm'r^m 
(0121 B4(7)^jteji^^(DB2cD^?i^?^^t-ia-rs0 

•CfcoT. S iS«^E;^l OMPa, 25MPat?. 

4 0 0 t:cD7kl-$ h \.fzM<o s i Stg(^#^IIK4x 

[0131 (a) (d) %A<D%m^m<Dm\m 
m^mm ufc^ s <Dmrmm\^^\i^^i: f To^jgxs 

Sr^1-9fffi0-efoSo 

[01 4] S i -H2 0^Og^^b»5uS^Sc0:^<T:^^>-t 

[^^(^IftWl 

11 S i StS 

12 

1 3 fi^»K 

14 B S T»lg 
1 5 ^-/ir/v 

1 7 ^y-fe/V 

18 *0lSft««f+ti*3l^^ 

2 0 zm\mn^-^y^ 

2 1 

2 2 m^Rmmmm. 
2 3 ^seti^^g 

2 4 Si Sfi 

2 5 ^^^^PifflS^^b^ 

2 6 ^^^/v:^ hyT'^^c 

2 7 Ltv^tS^JiBfflaAS 

2 8 y-hjffe&lg 
28 X 

2 9 3Sfim«^S 

2 9 X YMOi^^ 

3 0 ^-vrnm 
30x 2K!;->'y ^^v-is 



-17- 



3 1 nmmm ■ 

3 2 mw&BM 

3 3 =iy^^ b/jN— 
3 4 ^y^Ts^v-fy^ 
3 5 r/w^EH 

3 6 Sffiffi:^^ 

3 7 ^yir/W 

3 8 »D!?R««#t^3Pf^ 

5 1 S i S« 

5 2 

5 3 y-hs^^bii 

53x i/^)^vm\M 
5 4 

5 5 mWiW^: 

5 6 3:/^^ h3!^— /V 

5 7 ^V^TsTV-fy^ 

imii 



5 8 TjV^^tfJ^^ 

5 9 ^ffiiSSlK 

6 1 \.^\^mmm^xm 

6 2 ^•r^/V';^ hs/:^®*K 

6 3 n^t£«S 

7 0 ^y-fe/W 

7 1 immm^^^ 

7 2* 

7 6 ^ViJ^ 

7 7 2j<y^ 
7 8 

7 9 J^SS 

8 0 

8 1 ^n- tif 

8 2 ffffi*J»# 
8 3 

[0 2] 




6 7^8 9 10 U 
pCHPti) 



-18- 



[@4] 




-19- 




[119] 




-20- 



II 01 



ml 



RnBiio 

UOa I 108 




Rlogc 



CT 



-102 

-105 
-101 



no 1 09 108 
^^^^ 



102h 
(b) 
107-t- 
lOt^ 




110 109 108 115 




115 


114 








-102 






-105 




r-lOI 





100 



20O 300 400 500 



[HI 2] 



II 31 



& 



0.5 



0.4 



0.3 



0.2 



0.1 



' 40ot; 

60ioin 
























7 lOMPa 
25MPa 1 











2000 1500 1000 . GOO 



132a 



132b 70 




(c) 



134a 134b 




134a 134b 




-21- 



mi4] 




-22- 



